Abstract. The development of society and the progress of science and technology are based on the consumption of energy. As an important part of society, colleges and universities use and consume energy greatly. Compared with the higher level of informatization in colleges and universities, the energy management mode is relatively traditional. This paper is based on the current situation and characteristics of the energy consumption of the campus, analyzes data acquisition and transmission modes of the energy consumption of the campus, researches the system structure of the campus energy consumption monitoring system, effectively promote the energy-saving emission reduction and green campus construction.
Introduction
With the vigorous development of the national economy, the shortage of resources is particularly serious, and the energy consumption in the world is also increasing, and energy conservation and emission reduction are imminent. The energy problem has become a global problem. However, part of the energy consumption can be saved by advanced science and technology. For the modernization university, the establishment of the campus building intelligent energy consumption monitoring system, not only can realize online monitoring and dynamic processing on building energy consumption, but also can save a lot of resources, convenient management, effectively promote the energy-saving emission reduction and green campus construction. [ 
1]

The Characteristics of Campus Energy Consumption and the Necessity of Monitoring Research
As a base for imparting knowledge and educating people, colleges and universities are gathering large numbers of senior intellectuals and young students, as well as large energy consumers. This group advocates science and is more likely to accept the idea of scientific development.
Therefore, establish energy consumption monitoring system in colleges and universities and find reasonable energy saving measures can instill energy saving and environmental awareness into college teachers and students while saving energy. When students step in the society, they will also influence their working environment, so as to influence the whole society. [2] Many Types of Buildings and Complete Facilities. As a small society, colleges and universities have many kinds of buildings and complete facilities. There are not only teaching buildings, administrative buildings, experimental buildings, scientific research buildings, but also dormitories, canteens, gymnasiums, sports fields, and even school-run factories. Such a diverse array of infrastructure allows variety of campus energy consumption and energy types. Therefore, the campus energy monitoring system can't accurately measure every campus building, but on the basis of classification statistics, monitor the key energy buildings. [3] Energy Consumption Time Regularity is Strong. From the year, the winter and summer vacation is the hottest and coldest time of the year, the energy consumption during this period will be in high energy consumption in the ordinary building, but energy consumption is in the low energy period at the university. From each day (workday), 8:00 a.m. to 5:00 p.m. is the peak of energy consumption in the office space, 6:00 p.m. to 10:00 is the peak energy consumption of the dormitory building. Teaching buildings and libraries are all natural energy sources. Dining room is the peak period of energy consumption during the three meals period.
The Potential of Energy Conservation is Huge. At present, most colleges and universities have low energy consumption management level, which leads to lower energy efficiency. The main reason is that the technical equipment is backward, the management level is low and the consciousness of energy conservation is weak. In colleges and universities, education, scientific research and office space are unified by the school. The economic benefits are not linked with the units and individuals, which lead to a weak sense of responsibility and waste of energy. At the same time, the subjects of energy use in colleges and universities are students and teachers with higher cultural accomplishment. They can quickly accept scientific outlook on development and advocating conservation philosophy. Therefore, compared with other people, their energy saving are strong. At the same time, colleges and universities have great practical advantages in scientific research, technology, personnel and so on. Therefore, it is of great significance for the exploration and promotion of energy saving technology. [3, 4] 
Data Collection and Transmission of Campus Energy Consumption Monitoring
Based on the design and development of the campus energy consumption monitoring system is data acquisition and transmission. With the development of technology, technological means of acquisition and transmission constant innovation. The accuracy and effectiveness of first-hand data are continuously improving. All of these provide important premise and guarantee for the implementation of monitoring system.
Data Collection of Energy Consumption Monitoring.
Traditional energy consumption data is collected by manual meter reading to record energy consumption data recorded on an ordinary metering device. Check the meter regularly according to the specified period and use the view data to statistical analysis of energy consumption. Due to the artificial view have many disadvantages that can't be controlled often, so it does not accurately reflect the actual energy consumption in the analysis of energy consumption. With the development of technology, it is possible to automatically collect energy consumption and communicate with the energy monitoring system. At present, intelligent instruments are used to measure energy consumption data and provide RS-485 or RS-232 interface to facilitate computer real-time energy consumption data acquisition. At the same time, these devices are not just included in traditional statistical cumulants, and it also includes voltage and current related quantities that vary in real time. Energy monitoring system can make a scientific evaluation for energy consumption through the statistical analysis of energy consumption to manage these collected data. The data acquisition of university energy consumption monitoring system consists of intelligent data acquisition device and measuring instrument (water meter, electric energy meter, heat meter) and other hardware devices. The acquisition equipment collects, calculates and stores the energy consumption data (water, electricity, gas, heat, coal, etc.) of each measuring point in real time, and transmits it to the data center through the communication network. [6] Transmission of Energy Consumption Monitoring Data. The energy monitoring data which be scattered around the intelligent gateway can be uploaded to the data center server through various data transmission methods. Whether the intelligent gateway is uploading data via wired LAN or wireless GPRS network or both, the server must ensure that it is received accurately. If in the process of data transmission due to network or server failure can't be timely upload, intelligent gateway can use HTTP functionality to upload the backup data again until the transfer is repaired and record the original time when the network communication is recovered. [1] At present, some universities have begun to try IPV6 networking to overcome the various limitations of IPV4, physical layer transmission of energy consumption can through establishing IPv6 technology to form a relatively independent communication network. Each building data acquisition gateway uploads data to the energy consumption management system through the IPv6 network. For collecting data for more precise or different positions or levels, to use the advantages of IPv6 address resources, can built a huge sensor subsystem. Even in part is not easy to wiring access gateway area, such as outdoor pumps, power tubes, the sensors can be directly realized by assigning IPv6 addresses. Data communication with server / gateway is realized by power line communication technology. (1) Control network communication technology. The bus RS485 communication mode is widely used in the field of industrial control at present. It is developed on the basis of RS232 serial communication. RS485 has a maximum transmission distance of about 1200 meters and a maximum transmission rate of 10Mbps. But the actual transmission distance is also affected by the wiring environment, transmission medium and other factors, and the actual transmission distance is less than the theoretical transmission distance. [1] (2) Information network communication technology. Campus network is the LAN that covers all universities at present. It includes both wired and wireless networks. Ethernet is one of the earliest computer LAN architectures, and has become the most widely used LAN architecture. Compared with other standards, Ethernet has many advantages [8] : Low cost and easy to network. Easy to connect with internet. With the continuous development of network technology, Ethernet technology has been successfully introduced in the field of industrial control. GPRS has the characteristics of rapid networking, always online, traffic billing, stable and reliable network, mature technology and so on. It is especially suitable for transmitting real-time data with small data and high transmitting frequency. But for large and complex remote monitoring systems, due to the limitations of GPRS technology, there are several problems as follows: [9] : Transmission delay. The actual transmission rate is slow. Although the maximum transmission rate of GPRS can reach 171kbps, in practical applications, especially in the case of more users, the actual data transmission rate of the GPRS network is low, which is different from the theoretical value. Network security is not very high. Because GPRS data transmission is based on the TCP/IP protocol, all data is packaged into IP package format, The Internet itself is confidential and relatively poor security, Therefore, the data security of this communication method is not guaranteed.
The System Structure of Campus Energy Consumption Monitoring System
The Hardware Architecture of Campus Energy Consumption Monitoring System. According to the actual situation of different buildings, the building energy consumption monitoring system is different in the system structure and implementation technology. It is the network structure of the campus energy consumption monitoring system. Generally, it is composed of data acquisition subsystem, network transmission subsystem and data center. Its including data acquisition subsystem，network transmission subsystem，data center。
The Function Structure of Campus Energy Consumption Monitoring System. The function structure of campus energy consumption monitoring system can be divided into four layers. They are network infrastructure layer, data layer, application layer and presentation layer. The network infrastructure layer is composed of field control network and communication network. The data layer mainly includes all kinds of database, and it is the data center of the whole system. The application layer is divided into four categories according to their functions: data management, message management, information service and background management. This layer is the core layer of the system, mainly complete the data processing through the software. The presentation layer is to provide user interaction services, the main user oriented system administrators, energy consumption administrators, teachers and students. These users use the system assigned user name and password to log in to the system, and the system automatically assigns permissions according to the user class. [1] The network infrastructure layer the network infrastructure layer refers to the field control network and communication network. The field control network completes the collection of first-hand data through related hardware and specific sensors. Then, the collected data is transmitted to the data layer through the communication network. As the basis of campus energy consumption monitoring system, the network infrastructure is stable and efficient, which provides a solid foundation for subsequent applications.
Data layer is the data center of the whole system. It includes both the basic data and the basic collected data, which is equivalent to the data warehouse of the whole system. Application layer Application layer is the software system that implements various functions. According to the different functions, the application layer is divided into data management, message management, information service and background management. Each system is relatively independent and does not affect each other. Even if one of the systems has problems, other systems can function properly. Data management includes data acquisition, processing, analysis, reporting, display and maintenance, it is the core of the application layer.
Presentation layer the presentation layer is the external expression layer of the campus energy consumption monitoring system, and provides various user interfaces. Users log in to different application interfaces according to their own functions and privileges.
The Lack and the Future Prospects of Research Current Situation and Existing Problems of Campus Energy Consumption Monitoring
System. The energy consumption monitoring system data acquisition point distribution is insufficient. At present, the energy metering equipment in most universities in China is only installed in student dormitories. Most of the public buildings in the campus, such as teaching buildings and libraries, are not equipped with energy metering equipment. There is no measurement system for the school wide range of energy statistics. Part of the equipment operating efficiency is low. Due to the large number of energy use equipment in universities, the corresponding equipment management system and professional maintenance team are also lacking. The daily operation of the equipment and the corresponding maintenance can't be tracked. Energy-saving new technologies, new products are not widely used. For enterprises, the use of energy-saving new technologies and new products will directly increase the economic interests of enterprises. And universities are not driven by such interests, and therefore lack the corresponding impetus. The lack of scientific energy use management system. At present, most universities have extensive energy management levels. The real-time collection of energy consumption data is not realized. It can't provide accurate data analysis for scientific decision-making. At the same time, there is no effective management system of energy use. [7] The main body energy-saving awareness is not strong. Students and teaching staff are the main body of energy use in universities. As far as energy conservation is concerned, the self-consciousness and self-discipline of the main body are not enough. As a result, a great deal of energy is wasted.
Outlook. With the continuous improvement of people's energy consciousness and the continuous progress of energy consumption monitoring system, the campus energy consumption system will be further improved. The function of the system is continuously improved. Its function gradually tilts to equipment supervision. At any time, it can find fault equipment, timely alarm, timely maintenance, thereby reducing waste of energy.
